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<54)Title: EPOXYSUCCINAMIDE DERIVATIVES 



(57) Abstract 

Novel epoxysuccinamide derivatives 
represented by general formula (1) or q _g 

physiologically acceptable salts thereof, which }-j O II I 

are useful particularly as remedies for bone y 

diseases and arthritis, wherein R 1 and R 3 are R"* - ^ ^Vf*" \ ™ ^s^ v2 

each hydrogen, alkyl, alkcnyl, alkynyl, aryl, II H h X'Y* 

aralkyl, a heterocyclic group, or alkyl 

O R3 

substituted with a heterocyclic group; R 2 is 
alkyl, alkenyl, alkynyl, aryl, aralkyl, a 

heterocyclic group, or alkyl substituted with a heterocyclic group; X is -O- or -NR 4 • (wherein R 4 is hydrogen, alkyl, aryl, aralkyl, a 
heterocyclic group, or alkyl substituted with a heterocyclic group); Y 1 is OR 5 , SR 6 or NR 7 R* (wherein R 5 , R 6 and R 7 are each 
hydrogen, alkyl, aryl, aralkyl, acyl, a heterocyclic group, or alkyl substituted with a heterocyclic group; and R 8 is the same as defined as to 
R 4 ); and Y 2 is hydrogen or alkyl, or alternatively Y l and Y 2 may be united to form =0, =S, =N-R 9 or =N-OR 10 (wherein R 9 and R 10 
arc each the same as defined as to R 4 ), with the proviso that the alkyl, aryl and heterocyclic groups defined as to R 5 to R 10 may each have 
one or more specific substituents and that the groups defined as to R 1 to R 10 and Y 2 are each specified in the number of carbon atoms. 
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*^©x^i, 3 ^^ 75 Ki^fto^j?:, T!E©»1« (U-i 
£l-3«, ^Ltil-4t) {d^-f 0 SJSi- 
2*. mi j eLT^l-4^[c:i5ft^R \ R 2 V R 3 % X, Y ' is J; 

tfY a li, ^WixMISOS; (1) {^L7tfE^(^Si-Oo TIE©#S 

H : Me : > E t : :n5v K P h : 7^;K B n : ^O-^K 

i P r : ^y/D tVK iBu:^ V^f;K s B u : s e c t B u 

: t e r t cHe x : n^df-«>yu % 4 -Me Ph : 4-J?-;U7 
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3 2 E t i P r H O 

3 3 E t i B u H O 
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3 5 Et iBu H O 77/U*>->> b**s H 
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5) *D*#»E£ ( X = -0-T-, ^OR'^tK*^CD»^) 

0 R2 



O R2 



H 2 0 H If H H V 



Y 2 
R3 



~ 5 5 5 0 9 «> WMB5 2-3 1 0 2 4*45tfU #W8-4 1 0 4 3f 
8- 1 0 4 6 8 4 *fc*U WO 9 6 / 3 0 3 5 4 *^»fctt*©a: 

iiiffift^fcJitwMirtaw*^. ttKtt^ov^ti, Mffi; ka^j, 
±&mu&*mommi*s afiFo«jgso, iss-sk 
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2) 7? m<&<D±f$. ( X = -NR*-CDi§-£) 



R4 
R 1 — N— H 




0) 



3) «t-^EJE (R 5 #, TA^/l^^n,^ T y_ yU ^ /U/1t _ yU g 
u O R2 

^W 1 - 0H 



II H H 

O 




Y 2 



R3 



O R2 



o 




4) «tvUK£ (X = -0-T\ MR ' ^7jc^^^OSW^) 




(±iscos^T% R°tt, R'tra-c**. <au ******* -n 
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B84-) » ^<Dti^|5S Wt^^b, *^V^*sh4) fcavMijfiL/hffiw 
@* (*/^V>iSH#) #£5 (#i?6 - 2 3 9 8 3 5 0 & 0 

mmt Lx^mxhs. 

[HJStfiJ 1 a ] 

(2 S, 3 S) -3- [ [1 - ( S ) - [a- (R) -fc Fn^yK>.^] 

) 

(2S, 3S) - 3-3i h^ri/*yUjK=/l'^-^fi/7^- 2-*/UsJ?^gE (6 9 
6mg, 4. 3 4 $ U^l/) ©»»if;U (1 5mL) SjRCN-t Kn^j/a 
M^;K(5 5 0mg, 4. 7 8 5 y , «^T*ftTlC 1 , 3-v=>- 

^n^^.>^^jjft;V * K (9 8 6mg, 4. 7 8 $ V £flD*.fc 0 
«*5tfll$iaU|j$Lfcg, (1R, 2S) -2-7^-4-^;U-i- 
7~=;U-i-^is?y-;u (i. 0 1g,5. 235 y^u) £An;i, 
-$tffiWLtz 0 MLfc^i^fflL, tt*KSr2Nlfiift, ISfofiW*St/ 

miwkm.?kxm^T& : frL. mfcmm-t b y ^At*g)iLfc 0 a^iiTt-gs 

^^l/D Tif^U «H{fc£4fc«:fifo|$fii LTHf; (l. 29g 
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SJT— BO. OlMlOOmg, IPMT-BO. l75MlgT'fo5 0 fc*> 

(Arthritis Rheum., 3 7 , 236 (1994) ) „ # 
S£tlTl^-5 (J. Bone Miner. Res., 1 1 , 2 4 6 (1 9 9 6 

zmt. mmwv t^^%.TfmmrmmcttLxk%mxhz> 0 

Tfi, 15^^ hD7^- WTOJi (#x^-»B, *yU^>^BS-^) , T^U 
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3. 2 6 (1H, d, J = 2 H z ) 

3. 6 6 (1 H, d, J = 2Hz) 

4. 2~4. 4 (2H, m) 

4. 76 (1 H, t, J=4Hz) 

5. 8 7 (l H, brd, J =9H z) 
7. 2-7. 4 (5H, m) 

mmm 2 ] 

(2 S, 3 S) -3- [ [1 - (S) - [a- (R) -t Kn^v-<>C/;U] 
- 3 - * fvlO^Tvl/] #3? is? >-- 2 - # A- ( {fc-g- 



£MM 1 a Tl#etLfc (2 S, 3 S) - 3- [ [ 1 - (S) - [a - (R) - 
t Kndf-y^>i/;u] - 3 - ^ ^y^] #,i^<^,u] 7 f-^o / ^ > _ 2 -^ 
;Hy|if-;l/ (5 5 8mg, 1. 6 6 5 V -T-/W) (O^ ? 7 — jv ( 4 m L) BW. 

Tk^T, 0. 5N7K^b* y C7A/i^y-/U^ (4. OmL, 2. 0$ 
U*^) SriKTLfc, MT'4l^R!J8t^. SJ£&£WOk (4 OmL) *3,fctf 
2Nlfiife («2mL) ^r^P^T, pHl~2CMl, BSfc^^vWCT 3 0*4 

4 9 Omg, 1R^9 6%) 0 

1 H — NMR (CDC1 s /CD s OD=l/l) 6 : 
0.7 7 (3H, d, J = 6 H z ) 
0.8 6 (3H, d, J = 6Hz) 
1 . 2- 1 . 6 (3 H, m) 
3. 3 8 (1 H, d, J = 1 H z) 

3. 5 8 (1 H, d, J = 1 Hz) 

4. 2 2 ( 1 H, m) 

4. 7 5 (1 H, d, J = 4 H z ) 
7. 2~7. 5 (5H, m) 

mmm 3 ] 
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M 8 9 %) D 

mp : 1 1 7. 5~1 18. 5t 
1 H-NMR (CDC 1 3 ) 8 : 

0. 7 7 (3H, d, J = 6 H z ) 

0. 8 3 (3H, d, J = 7H z) 
1 . 1 ~ 1 . 5 (3 H, m) 

1. 3 1 (3H, t, J = 7 H z ) 
3 . 2 4 ( 1 H, b r s ) 

3. 3 7 (1 H, d, J = 2Hz) 

3. 68 (1H, d, J = 2H z) 

4. 2~4. 3 (3H, m) 
4. 8 5 (1 H, b r) 

6. 19 ( 1 H, brd, J = 9H z) 

7. 2~7. 4 (5H, m) 

IR (KBr) cm"': 3 5 4 0, 3 2 8 0, 2 9 6 0, 1 7 5 0, 

1 6 6 5, 1 5 6 5, 1 5 5 0, 1 2 8 0, 1 2 7 0, 1 2 0 5, 
1 0 2 5, 7 0 5. 

immm i b ] 

(2 R, 3 R) - 3 - [ [ 1 - (S) - [a- (R) - t KD^^yi//!/] 

^#^§-1) 

' H-NMR (CDC 1 3 ) 6 : 

0.8 6 (3H, d, J = 6H z) 

0.' 89 (3H, d, J = 7Hz) " 
1 . 2~ 1 . 4 (2 H, m) 

1 . 3 2 (3H, t, J = 7H z) 

1 . 5 4 ( 1 H, m) 

2. 87 (1H, d, J=4Hz) 
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2. 4 1 (1 H, d, J =4H z) 

3. 3 9 (1 H, d, J = 2 H z ) 
3.7 0 (1 H, d, J = 2Hz) 

4. 1 8-4. 3 0 (2H, m) 
5.09 (1H, t, J = 4Hz) 

5. 23 (1H, dd, J =9, 4Hz) 

6. 90 (1H, b r d, J = 9Hz) 

6. 9 5-7. 0 6 (5H, m) 

7. 19-7. 2 8 (5H, m) 

immm 5 ] 

(2S, 3S) -3- [ [1- (S) - [a- (R) V^is-O^yjU] _ 
#€■11) 

(2S, 3S) - 3 h ^rV^yl-*'nyU^-df i/y 2 -jj/Utf^ffct 1 - 

(S) - [a- (R) h=Sf-v/-<>^] - 3 -/f /U7^ y (-£0® 

mp : 1 08~1 09t . 

' H-NMR (CDC 1 3 ) 6 : 

0. 7 3 (3H, d, J = 6 H z ) 

0. 8 2 (3H, d, J = 7Hz) 

1 . 15 (1 H, m) 

1.3 2 (3H, t, J = 7Hz) 
1 . 2 8- 1. 4 0 (2H, m) 
3. 3 1 (3H, s) 

3. 3 4 (1 H, d, J = 2 H z ) 
3.6 9 (1H, d, J = 2Hz) 

4. 16-4. 3 4 (4H, m) 

6. 12 ( 1 H, b r d, J = 1 OH z) 
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(2 S, 3 S) -3 - [[1- (S) - [a- (R) - t Kn vvu] 

(2S, 3 S) - 3 —a: h^r->*yU7lf- > rb^-^r->7>- 2 - % I'M t (1 

R, 2 S ) -2-7? ^yU- 1 - 7x^;b- l y _, u (^-^ 

1 H-NMR (CDC 1 3 ) 6 : 



0. 


8 5 


(3 H, t , J = 7 H z) 


0 . 


9 ~ 


i • \J \ 1 n , III ^ 


0. 


9 9 


(3 H, d, J = 6 H z ) 


1 . 


3 1 


(3H, t , J = 7 H z ) 


1 . 


4~ 


1 . 6 (2 H, m) 


2 . 


6 1 


(1H, d, J=4Hz) 


3 . 


3 5 


(1 H, d, J = 2Hz) 


3 . 


6 4 


(1H, d, J = 2Hz) 


4. 


1 6 


(1H, ddd, J = 1 0, 7, 5Hz) 


4. 


1 9 


~4. 3 2 (2H, m) 


4 . 


9 3 


(1H, d d, J = 5, 4Hz) 


5 . 


9 0 


(1 H, b r d, J = 1 OH z) 


7 . 


2 8 


~7. 4 0 (5H, m) 



CUM 4] 

(2 S, 3S)-3-[[(oS, JR) - j5-t Kn^->- a -7xi/l/] 
1 0) 

mp: 170—171 °C 

' H-NMR (CD C 1 3 ) 5 : 

1. 29 (3 H, • t, J = 7 H z) 
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1 . 4 - 1 . 7 (3 H, m) 

3. 51 (1H, d, J = 2H z) 

3. 7 1 (1 H, d, J = 2 H z ) 

4. 2 2-4. 35 (2H, m) 

5. 6 6 (1 H, m) 

6. 88 (1H, brd, J=8Hz) 

7. 4 8-7. 5 4 (2H, m) 
7 . 6 2 ( 1 H, m) 

7. 96-8. 0 1 (2H, m) 

mmm s ] 

(2S, 3S) -3 - [ [1- (S) -'<y/^^-2-^f^7 s ot^] f, 
/u] ^-^->7 >- 2 -tf/bjtfvgfeix^vu (ft^-tltfl 6) 

* H-NMR (CDC 1 . 3 ) 6 : 

0. 7 4 (3H, d, J = 7H z) 

1. 00 (3H, d, J = 7Hz) 
1.3 3 (3H, t, J = 7Hz) 

2 . 2 2 ( 1 H, m) 

3. 54 (1H, d, J = 2Hz) 

3. 73 (1H, d, J = 2Hz) 

4. 2 2-4. 3 5 (2H, m) 

5. 5 6 (1H, d d, J=4, 8Hz) 

6. 9 5 (1H, brd, J=8Hz) 
7 . 4 8-7. 5 4 ( 2 H, m) 

7 . 6 2 ( 1 H, m) 

7. 9 5-8. 0 1 (2H, m) 
[HJ60»J 9 ] 

(2 S, 3 S) —3— [ [l— (S) — [a— (R) — k Kn^^yi?;u] 
-2->f;uyf/u] ^/U/^^yu] 2-*/WjJ?^®J 
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7. 2 6~7. 41 (5H, m) 
FAB -MS m/z 3 5 0 (MH* ) 

tnnm e ] 

(2 S, 3 S) -3 - [ [1 - (S) -fc Ko + -»f-yix-3-^^u^ 





NMR 


(CDC 1 3 ) 


6 : 


0 


. 9 2 


(3H, d, J 


= 6 H z) 


0 


. 9 4 


(3H, d, J 


= 6 H z ) 


1 


. 3 2 


(3H, t, j 


= 7 H z ) 


1 


. 3 ~ 


1 . 4 (2 H, 


m) 


1 


. 5 ~ 


1 . 6 ( 1 H, 


m) 


2 


. 0 9 


( 1 H, d d, 


J =2, 6Hz) 


3 


. 4 4 


(IH, d, J 


- 2 H z ) 


3 


. 5 8 


( 1 H, m) 




3 


. 6 9 


( 1 H, m) 




3 


. 7 0 


(IH, d, J 


= 2 H z ) 


4 


. 0~ 


4. 1 ( 1 H, 


m) 


4 


. 2 ~ 


4. 3 (2H, 


m) 


6 


. 0 9 


(IH, brd, J = 7 H z) 



mm® 7 ] 

(2 S, 3 S) -3 - [ [1 - (S) <^VVA— 3-^5vl^?vU] 
**ci/7>- 2 -jjfrtfls&x.T-jls (ffr&ffe#-9- 1 5) 

m p : 1 1 8 ~ 1 1 9 °C 

' H — NMR (CDC 1 3 ) 6 : 

0. 8 8 (3H, d, J = 6H z) 

1 . 0 6 (3H, d, J = 6 H z ) 

1.3 3 (3H, t, J = 7 H z ) 
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1 H-NMR (CD 3 OD) 6 : 

0.7 9 (3H, d, J = 6Hz) 

0. 8 9 (3H, d, J = 6 H z ) 

1. 4 2- 1. 5 8 (3H, m) 
3. 19 (1H, d, J = 2Hz) 
3. 2 5 (3H, s) 

3. 4 4 ( l H, d, J = 2 H z ) 

4. 0 7-4. 15 (2H, m) 
7. 2 5-7. 3 7 (5H, m) 

mmm 1 2] 

(2 S, 3 S) - 3 - [ [ 1 - (S) - t Ko#Wf^-3-^f;uyf/u 

1 H-NMR (CD 3 OD) 6 : 

0. 9 2 (3H, d, J = 7 H z ) 

0. 9 4 (3H, d, J = 7 H z ) 

1. 3-1. 5 (2H, m) 
1 • 6 2 ( 1 H, m) 

3. 4-3. 5 (2H, m) 

3. 5 0 (1 H, d, J = 2H z) 
3.5 8 (1H, d, J = 2Hz) 

4. 0 2 (1 H, m) 

IR (KB r ) cm" 1 : 3 3 4 2, 3267, 3099, 2958, 

2 8 7 2, 2 5 9 8, 1 7 3 6, 1 6 6 6, 1 5 6 0, 1 4 6 8, 
1 3 8 7, 1 3 6 7, 1 2 4 0, 1 0 7 0, 1 0 3 0, 9 4 9, 
895, 864, 785, 661. 

mmm 1 3] 

(2S, 3S)-3-[[l-(S)-[a-(R) -T± h ^-O-vvH 
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1 8) 

' H-NMR (CDC 1 3 )6: 

0.8 3 (3H, t, J = 7 H z ) 
0. 9-1. 0 (1H, m) 
0. 9 7 (3H, d, J = 6H z) 
1 . 4 0-1. 55 (2 H, m) 
3.3 9 (1 H, d, J = 2Hz) 

3. 7 1 (1 H, d, J = 2 H z ) 

4. 16 (1H, ddd, J = 10, 7, 5Hz) 
4. 9 (2 H, b r ) 

4. 96 (l.H, d, J = 5Hz) 

6. 12 (1 H, b r d, J = 1 OH z) 

7. 2 8-7. 4 0 (5H, m) 
[0U60H 1 0] 

(2S, 3S) - 3- [[ (aS, 0 R) - <3 - t Kn^->- a -7x^] 
7 3L%=5-;u} jjjvs^j ,v] ^-df-->-7>- 2-fi/U7$y& (it-Sm^St I 9) 

'H-NMR (CD 3 OD/CDC 1 3 = 1/1) 6 : 
3. 3 7 (1 H, d, J = 2Hz) 
3. 61 (1H, d, J = 2Hz) 

5. 03 (1H, d, J = 5Hz) 
5. 16 (1H, d, J = 5Hz) 
7. 1-7. 3 (1 OH, m) 

tnmm 1 1 ] 

(2S, 3S) - 3- [[1- (S) - [a- (R) - / H3->-<^vvl/) - 
3 - t 5vU7'fvW] *yU/<^^^] ^v/?^- 2 (fb^#^-2 
0) 
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1 2 3 4, 1 2 0 0, 1 1 5 1, 1 0 9 7, 1 0 2 6, 9 6 6, 
8 9 9, 8 7 0, 7 7 3, 7 3 9, 7 0 4, 6 7 9, 6 3 3, 
59 8, 577, 486. 

mmm 1 4 ] 

(2S, 3S) -3- [ [1- (S) - [a- (R) - 1 - 

(2S, 3S) -3- [ [1- (S) - [a- (R) (^>^>v?,i/) - 

*^<^->f/u] ^">7>-2 (l 0 5mg, 
0. 3 2 7 ; 'J ^yU) , 2 -T'nyV— A- (30/iL, 0. 40;U ^/U) , £ 
"J4-//^7;yt i D^y (8mg, 0. 0 75!!^) <Dm*i?fian* 
f> (4mL) 7K^T, 1, 3--^->^D-dr^U*/U#^^ $ K (7 

5mg, 0. 36$U^/U) £flD;ifc. '&htltd&£-V>)% 5 °CT' 3 0 #KJ % 

J;t>'l 0%^i>^?r^D^, **g&£tti©Lfc„ ffrFn^g^k^ h 

»^^yy*^7A^D-7F^77^- (n-^ 
■9->/ftgfa:^u=3/i) -C»3RL. fll^^e^iLTllfc (7 0 
rag, M5 9%) 0 

' H-NMR (CDC 1 3 ) 8 : 

0. 7 3 (3H, d, J =6H z) 

0. 8 2 (3H, d, J =6H z) 

1 . 15 ( 1 H, m) 

1.2 9 (6H, d, J = 6Hz) 

1 . 2 5-1. 4 0 (2H, m) 

3. 3 0 (4H, b r s) 

3. 6 8 (1 H, d, J = 2 H z ) 

4. 2 0 ( 1 H, m) 

4. 3 0 (1 H, d, J = 4 H z ) 
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m%%2 2) 

(2S. 3 S) -3 - [[1- (S) - [a- (R) -t Ko^y^y^u] 
- 3 ^Vl^fvU] J A,] tti/7^-2-#jU78>&JL?-A> (30 

Omg, 0. 8 9 4 5 \) *M Zt'Vity (0. 6mL) ftftTT* 
(0. 0 8 5mL, 0. 90l?!J^) ^^JO L/c 0 »^»*^ffl-C 
1 8^M»i*Lfcft, 7k (lOmL) Sr^Di, tvU (8mL, 3 0) T'ttffi 

7^- (n-^*-fr>/ffl:&n:3vb=2/l) "Cft^U M^ife^M^ 
b b b t LXmtz ( 2 6 7 m g , « 7 9 %) 0 

mp : 9 4-9 6. 5°C 

1 H-NMR (CDC 13)6: 



0. 


8 3 


(3H, 


d, J = 7Hz) 


0. 


8 7 


(3H, 


d, J = 7H z) 


1 . 


1 9 


(1 H, 


m) 


1 . 


2 8 


(1 H, 


m) 


1 . 


3 1 


(3H, 


t, J = 7H z) 


1 . 


4 2 


( 1 H, 


m) 


2 . 


1 3 


(3 H, 


s) 


3. 


3 2 


( 1 H, 


d, J = 2H z) 


3. 


7 0 


(1 H, 


d, J = 2Hz) 


4 . 


2~ 


4. 3 


(2H, m) 


4 . 


4 5 


(1 H, 


m) 


5 . 


7 8 


(1 H, 


b r d, J = 1 OH z) 


5. 


8 2 


(1 H, 


d, J=4Hz) 


7. 


2~ 


7. 4 


(5H, m) ' 



IR(KBr) cm"': 3307, 2964, 2933, 2873, 

1 7 5 9, 1 7 4 1, 1 6 7 2, 1 5 5 2, 1 4 9 7, 1 4 7 1, 
1 4 3 5, 1 3 6 9, 1 3 3 6, 1 3 1 7, 1 3 0 2, 1 3 0 0, 
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0. 8 0 (3H, d, J = 7Hz) 
1 • 15 ( 1 H, m) 

1. 2-1. 4 (2H, m) 

1. 3 2 (3H, t, J = 7Hz) 

3. 34 (1H, d, J = 2Hz) 

3. 59 (1H, d, J = 2Hz) 

4. 1-4. 3 (4 H, m) 

4. 5 2 (1 H, d, J =4H z) 

4. 6 1 (1 H, d, J = 1 2 H z ) 

6. 1 4 (1 H. b r d, J = 9H z) 

7. 2-7. 4 ( 1 OH, m) 

tnmm 1 7] 

(2S, 3S) -3 - [ [1- (s) -^Vi/./M-drv^ fvb- 3 _^ f-^-f 
3vl0 *yU/N^-r^] ^->7>- 2-^yU^fV^^yU -5§- 2 7 ) 

UMl a l-fe«i(7)^fe < bl5l^^^feT\ HM{fc3i£>£#fc 0 
* H-NMR (CDC 1 3 ) 8 : 

0. 9 0 (6H, d, J = 6 H z ) 

1. 3 2 (3H, t, J = 7Hz) 
1- 3-1. 5 (3H, m) 
3.4 2 (1 H, d, j =2Hz) 
3. 4 2-3. 4 9 (2H, m) 

3. 6 6 (1 H, d, J = 2Hz) 

4. 16 (1 H, m) 

4. 2-4. 3 (2H, m) 

4. 48, 4. 53 (2H, # d , J = 1 2Hz) 

6. 17 (1H, b r d, J = 9 H z ) 

7. 2-7. 4 (5H, m) 

immm i8a] 

(2S, 3S) -3- [ [1- (S) 
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5 . 11 (1 H, m) 

6. 14 (1 H, b r d, J = 1 OH z) 

7. 2 4~7. 4 2 (5H, m) 

mmmi 5] 

(2 S, 3 S) - 3- [[1- (S) - [a- (R) h vvl/) - 

^#-§-2 5) 

4tclEffi©;£ft£|^/ < t;firft-c\ Mfc-g^^Hfc 





NMR 


(CDC 1 3 


) 5 : 


0 


. 7 1 


(3H, 


d, 


J = 6Hz) 


n 
u 


0 u 


(3H, 


d, 


J = 6 H z ) 


1 


. 1 4 


(1 H, 


m) 




1 


. 2~ 


1 . 4 


(2H, m) 


3 


. 3 0 


(3H, 


s) 




3 


. 3 8 


(1 H, 


d, 


J = 2Hz) 


3. 


. 7 1 


(1H, 


d, 


J = 2 H z ) 


4 


. 1 8 


(1 H, 


m) 




4 


. 2 9 


(1 H, 


d, 


J =4H z) 


5 


. 1 8 


(1 H, 


d, 


J = 1 2H z) 


5 


. 2 6 


(1 H, 


d, 


J = 1 2H z) 


6 


. 1 1 


(1 H, 


b 1 


■ d, J = 1 OH z) 


7 


. 2 4 


~ 7 . 4 2 


(5H, m) 



imm 1 e ] 

(2S, 3S) -3- [ [1- (S) - [a- (R) -^yy/l/t^y^V 
A-J - 3 - / fvUT^Vl/) #7W<^-^/U] ^-df-->7>- 2 -#/btf">g£3L^vU 
«fc#*5#-i§-2 6) 

'H — NMR (CDC I 3) 6 : 

0. 70 (3H, d, J = 7 H z) 

- 31 - 



WO 99/11640 



PCT/JP98/03983 



3. 3 5 (1 H, d d, J =4, 9H z) 

3. 4 3 (1 H, d, J = 2 H z ) 

3. 66 (1H, d, J = 2Hz) 

4. 13 ( 1 H, m) 

4. 2-4. 3 (2H, m) 

6. 0 9 (1 H, b r d, J = 9 H z ) 

immmi 9] 

(2S, 3S) -3- [ [1- (S) -^;l/^y^f;i,-2-7x^l 
3i3vu] ;>7 7Uy<^,i/) ^-^->7>-2-^^>^^yl- (-fk^ife##4 4) 
1 a Jcl2«0^&tmfi|/jr^fe-c\ SSIIfl:^ 
' H-NMR (CDC 1 3 ) 6 : 

1.30 (3H, t, J = 7 H z ) 

2- 8 1 (1H, d d, J = 7, 1 4Hz) 

2- 9 0 (1H, ,dd, J = 7, 14Hz) 

3. 12 (1H, d, J = 2Hz) 

3. 59 (1H, d, J = 2Hz) 

3. 4 0-3. 4 7 (2H, m) 

4. 2-4. 4 (3H, m) 

4. 4 9, 4. 5 4 (2H, &d, J = l 2Hz) 

6. 2 8 (1 H, b r d, J = 8 H z ) 

7. 1-7. 4 (1 OH, m) 
[&lfceij 2 0 ] 

(2S, 3S) -3- [ [1- (S) ->fyyhifi/>f;l'-2-7x=;n 

' H-NMR (CDC 13)6: 

0. 9 3 (3H, d, J = 7H z) 
0. 9 4 (3H, d, J = 7Hz) 
1-3 0 (3H, t, J = 7Hz) 



- 34- 



WO 99/1 1640 



PCT/JP98/03983 



' H-NMR (CDC 1 3 ) 6 : 

0.89 (6H, d, J = 7Hz) 

0. 9 1 (6H, d, J = 7 H z ) 

1. 3 1 (3H, t, J = 7Hz) 
1 . 3~ 1 . 6 (3H, m) 

1 . 8 5 ( 1 H, m) 

3. 1~3. 2 (2H, m) 

3. 40 (2H, d, J =4H z) 

3. 43 (l'H, d, J = 2Hz) 

3. 6 7 ( 1 H, d, J = 2H z) 

4. 13 (1 H, m) 

4. 2~4. 3 (2H, m) 
6. 19 (1H, brd, J = 9Hz) 
[MMffl 18b] 

(2S, 3S) -3- [ [1- (R) -^yyh^^f;W-3-^Wf 

mp : 6 0 ~ 6 3 °C 

' H-NMR (CDC 1 3 ) 8 : 

0.8 9 (3H, d, J = 7Hz) 

0. 9 1 (6 H, d, J = 9 H z ) 

0.9 3 (3H, d, J = 6Hz) 

1 . 3 1 (3H, t, J = 7H z) 

1 . 3~ 1 . 7 (3H, m) 

1 . 8 3 ( 1 H, m) 

3. 1-3. 2 (2H, m) 

3. 3 4 (1 H, d d, J = 4, 9H z) 
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5 . 3 2 ( 1 H, s ) 

6. 2 1 (1H, b r d, J = 9 H z ) 

7. 22-7. 3 6 (1 OH, m) 
IMt&W 2 2 ] 

(2 S, 3 S) -3 - [ [1 - (S) - [a- (R) - (^v?,M-*-» ^ 
4 8) 



H- 


NMR 


(CDC 1 3 ) 6 




0 


. 6 9 


(3H, 


d. J = 


6 H z ) 


0 


. 8 0 


(3H, 


d, J = 


6 H z ) 


1 


. 1 5 


( 1 H, 


d d d, 


J =3, 10, 


1 


. 3 1 


( 1 H, 


m) 




1 


. 4 2 


(1H, 


d d d, 


J =4, 1 2, 


3 


. 3 8 


(1 H, 


d, J = 


2H z) 


3 


. 6 3 


(1 H, 


d, J = 


2H z) 


4 


. 1 7 


( 1 H, 


m) 




4 


. 2 7 


( 1 H, 


d, J = 


1 2H z) 


4 


. 5 2 


( 1 H, 


d, J = 


3 H z) 


4 


. 6 3 


( 1 H, 


d, J = 


1 2H z) 


6 


. 2 5 


( 1 H, 


b r d, 


J = 1 OH z) 


7 


. 3~ 


7. 4 


( 1 OH, 


m) 



IR(KBr) cm"': 3404, 3280, 3088, 3032, 

2 9 5 8, 2 8 7 0, 2 6 0 5, 1 7 4 0, 1 6 6 4, 1 5 4 7, 
1 4 9 7, 1 4 4 5, 1 3 8 7, 1 3 6 7, 1 2 6 5, 1 2 0 9, 
1 1 5 5, 1 0 8 8, 1 0 6 8, 1 0 2 8, 9 8 7, 8 5 0, 
7 5 0, 7 0 2, 6 5 6, 5 9 8, 4 9 2, 4 6 7. 

tmmm 23] 

(2S, 3S) -3- [ [1- (S) -'OS^UjJ-df-v^fvi/- 
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1 . 8 8 ( 1 H, m) 

2. 81 (1H, dd, J = 7, 14Hz) 

2. 9 0 ( 1 H, d d, J = 8, 1 4H z) 
, 3. 1 5 (1H, d, J = 2Hz) 

3. 1 5-3. 2 1 (2H, m) 

3. 3 5 (1 H, d d, J =4, 9H z) 

3. 38 (1H, dd, J. = 3 , 9Hz) 

3. 6 1 ( 1 H, d, J = 2H z) 

4. 2~4. 3 (3H, m) 

6. 29 (1H, brd, J = 9 H z) 

7. 1 ~7. 3 (5H, m) 

tnmm 2 1 ] 

(2 S, 3 S) -3 - [ [1- (S) -y7xr.yu^ f.^>^,u_ 3 
/UT/^vU] -fJfW^yf^l **->y>- 2-%/l<tf>^3-;U (ft 4 7 
) 

(2S, 3S) - 3 -J. Y3:"yti)Vi$.-)\,-jr%?y=7^- 2 -*/UzK>gfi 1 - 
(S) - (i/7ia;M F^y) ^ "J-jV- 3 - ^ fvU^A-T 5 > (^(DMitfe 

' H-NMR (CDC 1 3 ) 5 : 

0.9 0 (6H, d, J = 6 H z ) 
1 . 3 2 (3H, t, J = 7H z) 
1 . 4 0~ 1 . 5 2 (3H, m) 
3.4 3 (1H, d, J = 2Hz) 
3. 4 4 ( 1 H, d d, J = 9, 3H z) 
3. 48 ( 1 H, dd, J = 9, 4Hz) 

3. 65 (1H, d, J = 2Hz) 

4. 16 ( 1 H, m) 

4. 2 1-4. 3 3 (2H, m) 
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5 0 7. 

mmm 2 a ] 

(2S, 3 S) -3- [ [1 - (S) 
5 0) 

1 H-NMR (D 2 O) 6 : 

0.8 6 (3H, d, J = 6 H z ) 
0.8 9 (3H, d, J = 6Hz) 
1 - 3~ 1 . 4 (2 H, m) 
1 • 5 6 ( 1 H, m) 
3. 4 0 (1 H, s) 
3. 4 7 (1 H, s) 

3. 5 0 (1H, dd, J = 7, 1 1Hz) 

3. 5 8 (1 H, d d, J = 4, 1 1 H z) 

4. 16 (1 H, m) 

4, 5 5, 4. 6 1 (2H, #d, J = 1 2 H z ) 
7. 4~7. 5 (5H, m) 
IR(KBr) cm"' ; 3 4 6 2, 3 4 1 3, 3 2 5 9, 3 0 8 9, 

3 0 3 2, 2 9 5 6, 2 8 6 8, 1 6 5 9, 1 6 3 7, 1 5 6 0, 
1 4 9 7, 1 4 5 4, 1 4 3 7, 1 3 9 8, 1 3 1 3, 1 2 6 1, 
1 2 0 7, 1 1 2 0, 1 0 9 9, 1 0 3 0, 8 9 5, 8 6 0, 
739, 698, 621, 498. 

[mmm 2 5] 

(2S, 3S) -3- [ [1- (S) - ^^_ 3 _^ 
4 1) 

mm&n a (ciEifeco^&<b[5Hi^^j£T\ mmit&Mzmz* 

mp : 1 2 5. 5— 1 2 9°C 
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4 9) 

(2S, 3 S) - 3 - [ [ 1 - (S) — -y^yu^->^^-yu-2-7a=yu 
^fvU] ^y7V- 2 - ^//U/tfV^n^vU ( 1 0 1 m g , 0. 

2 6 3 5 1J^yu) (4mL) dJgtfS-fr. *^TH, 0. 5 N7kg£ 

-fbf" h l) "^A/m^y-yu^ (o. 6 3mL, 0. 3 1 $riiL 

fc. M-c4^pfl««iLfc^, sj£*«jetk:b£ mm.3 5°cut) u 

£7k (5mL) K8fl¥$i2\ ^-t^u (5mL) T'i5fejftfc„ *Jf£2N&8rc 
P H 1 ~ 2 K&ttfl; U Mmfvu (5mL) T* 3 0*4* Lfc„ ^"M^ISfP^ 

feiPT'fooilSI (9 1. 9mg. £#fc 0 0^-C\ ~<D$±M%L 

SSrftg^^vU (6mL) JK^Tkihf- MJ £ A (2 1. 5mg, 0 

. 2 5 6 ?y^/V) ©TkM (6mL) t 3*fcHi\ n - h |*]Tig[ LS<b o L 

^B B s«ft:<b LX'&tz. (8 8. 8mg, lRsp9 2%) 0 
1 H-NMR (D 2 O) 6 : 

2. 6 9 (1H, d d, J=9, 1 4Hz) 

2. 96 (1H, dd, J = 5, 1 4H z) 

3. 10 (1H, d, J=2Hz) 
3. 38 (1H, d, J = 2Hz) 

3. 59 (1H, dd, J = 7, 11Hz) 

3. 6 9 (1 H, d d, J =4, 1 1 H z) 

4. 3 5 (1 H, m) 

4, 5 7, 4. 6 3 (2H, &d, J = 12Hz) 
7. 2-7. 5 (1 OH, m) 
IR(KBr) cm"': 3415, 3265, 3030, 2864, 

1 6 5 5, 1 6 2 0, 1 5 5 4, 1 4 9 7, 1 4 5 4, 1 3 8 5, 
1 2 7 5, 1 2 0 7, 1 1 9 0, 1 1 2 4, 1 0 9 0, 1 0 2 8, 
9 5 3, 8 9 9, 8 4 5, 7 7 9, 7 4 4, 6 9 8, 5 9 8, 
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I ~ 1 . 3 (4H, m) 
33 (3H, t, J = 7Hz) 
3~1. 5 (4H, m) 
5~ 1 . 8 (4H, m) 
9 7 ( 1 H, m) 

8 9 (1 H, d d, j = 3, 9Hz) 
4 2 (1H, d, J = 2 H z ) 
6 7 (1 H, d, J = 2 H z ) 

II ( 1 H, m) 
2~4. 3 (2H, m) 

11 ( 1 H, brd, J = 1 OH z) 
[lOktfJ 2 7 ] 

(2S, 3 S) -3 - [ [1 - (S) - (4-^y^n 
Uk-tVum^- 5 8 ) 
1 H-NMR (CDC 1 3 ) 5 : 



1 
1 
1 
1 
1 
2 

3 . 
3. 

4 . 
4 . 
6 . 



0 
1 

1 . 
1 . 
2. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 



9 0 (6H, d, J = 6Hz) 

2 5 (6H, d, J = 7Hz) 

3 2 (3H, t, J = 7Hz) 
3~1. 6 (3H, m) 

9 1 ( 1 H, m) 

4 1 (1H, d, J = 2Hz) 
4~3. 5 (2H, m) 

6 5 (1H, d, J = 2Hz) 

13 ( 1 H, m) 

2-4. 3 (2H, m) 

4 5 (1H, d, J = l 2Hz) 

4 9 (1H, d, J = l 2Hz) 
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NMR 


(CDC 1 3) 6 : 


0 


. 9 3 


(3H, d, J - 7H z) 


0 


. 9 5 


(3H, d, J = 7H z) 


1 


. 3 0 


(3H, t, J = 7Hz) 


1 




1. 5 (2H, m) 


1 


. 5~~ 


1 . 6 (1H, m) 


3 


. 4 2 


(1 H, d, J = 2 H z ) 


3 


. 6 6 


(1H, d, J = 2Hz) 


3 


. 4 ~ 


3. 6 (2H, m) 


4 


. 1 ~ 


4. 2 ( 1 H, m) 


4 


. 2~ 


4. 3 (2H, m) 


6 


. 2 3 


(1H, brd I = 9 H z ) 


6 


. 9 2 


(lH. br) 


7 


. 4 — 


7. 5 (3H, m) 


7 


. 7 ~ 


7. 8 (2H, m) 



IR(KBr) cm"' : 3413, 3286, 3101, 2956, 

2 8 7 5, 1 7 5 5, 1 6 6 4, 1 6 3 5, 1 5 6 0, 1 4 9 1, 
1 4 3 9, 1 3 7 1, 1 3 4 8, 1 3 2 5, 1 2 9 4, 1 2 7 7, 
1 2 4 6, 1 2 3 0, 1 2 0 5, 1 1 3 2, 1 0 2 8, 9 8 5, 
899, 704, 696. 

[mmm2 6] 

(2 S, 3 S) -3- [ [1- (S) - [ (R) -^?u^*i,jv (/ 
) ^^"/U] - 3 -^^vl^^vU] #/W<^-T/U] ^-^-->7>- 2 
fvu (^^#-§-5 5) 

1 H — NMR (CDC 1 :,) 6 : 

0.8 7 (3H, d, J = 7H z) 
0. 9 1 (3H, d, J = 7H z) 
1 . 0 3 ( 1 H, m) 
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3. 4 0-3. 4 8 (3H, m) 

3. 66 (1H, d, J = 2Hz) 

4. 14 ( 1 H, m) 

4. 20-4. 3 3 (2H, m) 

4. 4 2 (2 H, S) 

6. 19 (1 H, b r d, J = 9 H z ) 

6. 5 8-6. 7 0 (3H, m) 

7. 13 (1H, t, J = 8Hz) 
[HM3 0] 

(2S, 3S) -3- [ [1- (S) - (3-t 5 !Jy;U) * h*v^?vU-3 
•§-6 3) 

1 H-NMR (CDC 1 3 ) 6 : 

0. 90 (3H, d, J = 7Hz) 

0. 9 1 (3H, d, J = 7Hz) 
1-3 2 (3H, t, J = 7Hz) 

1. 3-1. 6 (3H, m) 

3. 4 2 (1 H, d, J = 2Hz) 

3. 4 7 (1H, d d, J = 9, 4Hz) 

3. 5 1 (1H, d d, J = 9, 4Hz) 

3. 6 8 (1 H, d, J = 2H z) 

4. 1 7 (1 H, m) 

4. 2-4. 3 (2H, m) 

4. 5 0 (1 H, d, J = 1 2 H z ) 

4. 5 6 ( 1 H, d, J = 1 2 H z) 

6. 12 (1H, brd, J = 9Hz) 
7.30 (1H, dd, J = 5, 8Hz) 

7. 6 5 (1 H, d t, J = 2, 8Hz) 
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6. 17 (1 H, brd, J = 9 H z ) 

7. 2-1. 3 (4H, m) 
1%WS\2. 8] 

(2S, 3S) -3- [ [1- (S) - {2-? uu^is^jv**^) >fvu 
- 3 - / ^^y^/u] #/w<*^yi/) 3-^^71/- 2 -^U/KVgfaL^vu ({fc-g- 

5 9) 

1 H-NMR (CDC 1 3 ) 8 : 

0. 9 1 (6H, d, J = 6 H z ) 

1. 3 1 (3H, t, J = 7Hz) 
1 . 3 - 1 . ..6 (3 H, m) 
3.4 2 (1H, d, J = 2Hz) 

3. 5 2 (1H, d d, J = 3, 9Hz) 
3. 5 5 (1 H, d d, J -4, 9Hz) 

3. 66 (1H, d, J = 2Hz) 

4. 1 ~4. 3 (3H, m) 

4. 5 8 (1H, d, J = l 3Hz) 
4. 62 (1H, d, J = 13Hz) 

6. 2 0 (1 H, brd, J = 9 H z ) 

7. 2~7. 5 (4H, m) 
CUM 2 9] 

(2S, 3S) - 3- [ [1- (S) - (3-T?y^>^^v/)- * fvU 

6 2) 

' H-NMR (CDC 1 3 ) 8 : 

0. 9 0 (6H, d, J=6Hz) 

1. 32 (3H, t, J = 7Hz) 
1 . 3~ 1 . 6 (3H, m) 
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inmm 3 2 ] 

(2 S, 3S) -3- [ [1- (S) - (2 ^XA $*Vy/u) * 

Ufc£-«-§- 6 5 ) 

' H-NMR (CDC 1 3 ) 5 : 

0. 88 (3H, d, J = 6Hz) 

0.8 9 (3H, d, J = 6 H z ) 

1.3 1 (3H, t, J = 7Hz) 

1 . 2 4- 1. 4 0 (2H. m) 

1 . 5 2 ( 1 H, m) 

3. 4 6 (1H, d, J = 2 H z ) 

3. 5 4 (1 H, d d, J = 7, 1 OH z) 

3. 5 8 (1 H, d d, J =4, 1 OH z) 
3.7 2 (1H, d, J = 2Hz) 

4. 2 0-4. 3 1 (3H, m) 

4. 8 0 (1 H, d, J = 1 4H z) 

. 4. 8 4 (1 H, d, J = 14Hz) 

6. 2 5 (1 H, b r d, J = 9H z) 

7. 2 3-7. 2 5 (2H, m) 
7. 6 0 (2H, b r s) 

immm 33]. 

(2S, 3S) -3- [ [1- (S) -7*;*is*?'»-3-*?-;l>77;l, 

' H-NMR (CDC 1 3 ) 6 : 

0.9 3 (3H, d, J = 6 H z ) 
0.9 5 (3H, d, J = 6 H z ) 
1.3 2 (3H, t, J = 7Hz) 
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8. 5 6 (2H, d d, J = 2, 5Hz) 

immm 3 1 ] 

(2S, 3S) -3- [ [1- (S) - (3-^3L-,U) / f.^->^^/U-3 
^-6 4) 

mp:61.0~62.5°C 





NMR 


(CDC 1 3 ) 


6 






0 


. 9 0 


(6H, 


d, J 


- 


6H z 


) 


1 


. 3 2 


(3 H, 


t, J 




7 H z 


) 


1 


. 3~ 


1 . 6 


(3H, 


m 


) 




3 


. 4 2 


(1 H, 


d, J 




2H z 


) 


3 


. 4 3 


(1 H, 


d d, 


J 


= 3, 


1 OH z) 


3 


. 4 6 


(1 H, 


d d, 


J 


= 3, 


1 OH z) 


3 


. 6 6 


(1 H, 


d, J 




2H z 


) 


4 


. 1 5 


( 1 H, 


m) 








4 


. 2~ 


4. 3 


(2H, 


m 


) 




4 


. 4 9 


(1 H, 


d, J 




1 2 H 


z) 


4 


. 5 4 


( 1 H, 


d, J 




1 2 H 


z) 


6 


. 1 4 


(1 H, 


brd, 


J = 9 H z ) 


7 


. 0 5 


( 1 H, 


d d, 


J 


= 1, 


5H z) 


7 


. 1 9 


(1 H, 


d d, 


J 


= 1, 


3H z) 


7 


. 3 2 


(1 H, 


d d, 


J 


= 3, 


5H z) 



IR (KBr) cm"': 3 2 6 7, 3242, 3089, 296 0, 

28 7-1, 1741, 1687, 1560, 1473, 1464, 
1 4 3 9, 1 3 6 7, 1 3 4 6, 1 3 4 4, 1 2 7 5, 1 2 5 2, 
1 2 0 7, 1 2 0 5, 1 1 5 7, 1 0 8 6, 1 0 5 5, 1 0 3 2, 
9 6 2, 9 2 0, 8 9 5, 8 5 8, 8 3 3, 8 1 8, 7 9 6, 
69 0, 68 8, 636, 596, 561. 
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^7 2) 

' H-NMR (CDC 1 3 ) 8 : 

0. 9 0 (6H, d, J = 6H z) 
0. 9 1 (6H, d, J = 6H z) 
1 . 3 2 (3H, t, J = 7 H z ) 
1 . 3 — 1 . 6 (5H, m) 
1 • 6 8 ( 1 H, m) 

3. 36-3. 49 (5H, m) 
3.6 7 (1H, d, J = 2Hz) 

4. 11 (1 H, m) 

4. 2-4. 3 (2H, m) 

6. 16 (1 H, b r d, J = 9 H z ) 

intern 3 6 ] 

(2S, 3 S) - 3 - [ [ 1 - (S) ^l/t* f /u- 3 - ^ f 

' H-NMR (CDC 1 3 ) 5 : 

0. 8 9 (3H, t, J = 7H z) 
0. 9 1 (6H, d, J = 6Hz) 
1.3 1 (3H, t, J = 7Hz) 
1 . 2-1. 6 (1 1 H, m) 
3. 3 7-3. 4 3 (5H,. m) 

3. 6 7 (1 H, d, J = 2 H z ) 

4 . 12 (1 H, m) 

4. 2-4. 3 (2H, m) 

6. 16 (1H, b r d, J =9H z) 

mmm 3 1 ] 
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1 . 4 6-1. 6 2 (3H, m) 

3. 4 6 (1 H, d, J =2H z) 
3.6 8 (1H, d, J = 2Hz) 

3. 9 5 (1 H, d d, J =3, 9Hz) 

4. 0 0 (1H, d d, J =4, 9Hz) 
4. 2 0 — 4. 3 9 (3H, m) 

6. 2 3 (1 H, b r-d, J =9H z) 

6. 8 9 (2H, b r d, J =8H z) 

6. 97 (1H, brt, J = 7Hz) 

7. 2 5- 7. 3 2-(2H, m) 

tnmm 3 4] 

(2S, 3S) -3- [ [1- (S) -(2-7x^/Ux h =^~>) ^f-, b _ 3 _ 
6 9) 

1 H-NMR (CDC 1 3 ) 6 : 

0.8 8 (3H, d, J = 6Hz) 
0. 8 9 (3H, d, J = 6 H z ) . 
1 . 2- 1 . 6 (3H, m) 
1.32 (3H, t, J = 7Hz) 
2.8 6 (2H, t, J = 7Hz) 
3. 3 7-3.' 4 5 (3H, m) 

3. 59-3. 70(3 H, m) 
4 . 0 9 ( 1 H, m) 

4. 2 0-4. 3 3 (2H, m) 

6. 0 8 (1H, b r d, J = 9Hz) 

7. 16-7. 32 (5H, m) 
IMMM 3 5 ] 

(2S, 3 S) - 3 - [ [ 1 - (S) -(3-*?vl'7 , fvU3i-*'» 
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3. 15-3. 2 5 (2H, m) 
3. 38 (2H, d, J=4Hz) 
3.4 3 (1H, d, J=2Hz) 

3. 6 7 (1 H, d, J = 2 H z ) 

4. 1 2 (1 H, m) 

4. 2~4. 3 (2H, m) 
6. 15 (1H, b r d, J = 9Hz) 
IMMM 3 9 ] 

(2S, 3S)-3-[[l-(S) - (2-/^U2-7°D-i-y^^>» 
Uk£#>#f-7 6) 
1 H-NMR (CDC 1 3 ) 8 : 



0. 


9 1 


(6H, 


d, J=6Hz) 


1 . 


3 2 


(3H, 


t, J = 7 H z ) 


1 . 


7 2 


(3H, 


s) 


3. 


3 ~ 


3. 4 


(2H, m) 


3. 


4 3 


( 1 H, 


d, J = 2Hz) 


3. 


6 7 


( 1 H, 


d, J = 2H z) 


3. 


8 5 


( 1 H, 


d, J = 1 3H z) 


3. 


9 0 


( 1 H, 


d, J = 1 3H z) 


4 . 


1 ~ 


4. 2 


( 1 H, m) 


4. 


2~ 


4. 3 


(2H, m) 


4. 


9 0 


( 1 H, 


m) 


4. 


9 3 


( 1 H, 


m) 


6. 


1 8 


( 1 H, 


b r d, J = 9 H z) 


[MMffl 4 0 ] 







(2S, 3S) - 3- [ [1- (S) - (2-/ h*f^h*is) /?;V-3 
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(2S, 3S) -3 - [ [1- (S) - (i/^n^Pt^M h**» /fvu- 
3 -^fvu^fvu] #yU/<^yu] 2 - a/t/stf^gjitfvu 

#-§-7 4) 

'H-NMR (CDC1 3 ) 6: 
0. 1 7~0. 2 1 (2H, m) 
0. 5 0~0. 5 5 (2H, m) 
0. 9 1 (3H, d, J=6Hz) 

0. 9 2 (3H, d, J = 6 H z ) 
1 • 0 2 ( 1 H, m) 

1.3 2 (3H, t, J = 7Hz) 

1. 3~1. 6 (3H, m) 

3. 2 6 (1 H, d d, J = 7, 1 0Hz) 

3. 3 0 (1H, d d, J = 7, 1 OHz) 

3. 4 3 (1 H, d, J = 2 H z ) 

3. 4 5 (2H, d, J =4H z) 

3. 67 (1H, d, J = 2Hz) 

4. 13 ( 1 H, m) 

4. 2~4. 3 (2H, m) 

6. 19 (1H, b r d, J = 9Hz) 

[mmm 3 8 ] 

(2S, 3 S) -3 - [ [1- (S) - h*«» t^-/V- 

#-§-7 5) 

' H-NMR (CDC l 3 ) 6 : 

0. 9 1 (6H, d, J = 7Hz) 

1. 3 2 (3H, t, J = 7Hz) 
1 . 1 ~ 1 . 8 ( 1 4 H, m) 
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3. 5 0 (1H, dd, J=4, 9Hz) 
3. 6 1 (1 H, d d, J =4, 9H z) 

3. 6 7 (1 H, d, J = 2H z) 

4. 1 0 (1 H, m) 
4. 1 6 (2 H, s) 

4. 2 0-4. 3 3 (2H, m) 
7. 0 1 (1 H, brd, J = 8 H z ) 
[»9J4 2] 

(2S, 3 S) - 3 - [ [1 - (S) - (4-^.^7;yyf;^y) 

«fc£«&#^8 i) 

1 H-NMR (CDC 1 3 ) 8 : 

0. 9 1 (6H, d, J = 6Hz) 

1. 0 5 (6H, t, J = 7Hz) 

1. 3 1 (3H, t, J = 7Hz) 
; 1. 2-1. 7 (7H, m) 

2. 4-2. 7 (6H, m) 

3. 3-3. 5 (5H, m) 

.3. 6 7 (1 H, d, J = 2H z) 

4. 1 2 (1 H, m) 

4. 2 0-4. 3 3 (2H, m) 

6. 1 9 (1 H, b r d, J =8H z) 

immiA 3] 

(2S, 3 S) - 3 - [ [ 1 - (S) -^y7'h^rWf^-3-^f/^f 

) 

mp : 36-38 °C 
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-§-7 8) 

' H-NMR (CDC I 3 ) 6 : 

0.9 0 9 (3H, d, J = 6 H z ) 

0. 9 12 (3H, d, J = 6 H z ) 

1 . 3 2 (3H, t, J = 7H z) 

1 . 3~ 1 . 5 (3H, m) 

3. 3 9 (3 H, s ) 

3.4 3 (1 H, d, J = 2Hz) 

3. 48-3. 5 5 (4H, m) 

3. 5 9~3. 6 2 (2H, m) 
3.6 6 (1 H, d, J = 2Hz) 

4. 13 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 26 (1H, brd, J = 9Hz) 

(2S, 3 S) -3- [ [1 - (S) -[ (^^f;u*yw^^^) ^h*^] 

{\\L%m%%! 9) 

mp : 6 4 ~ 6 5 °C 

1 H-NMR (CDC 1 3 ) 5 : 

0. 9 1 (3H, d, J = 6Hz) 

0.9 2 (3H, d, J = 6Hz) 

1 . 3 1 (3H, t, J = 7H z) 

1 . 3~ 1 . 6 (3H, m) 

2. 9 5 (3H, s) 

2. 9 6 (3 H, s ) 

3. 49 (1H, d, J = 2Hz) 
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3. 3 1 ( 1 H, d, J = 2H z) 

3. 3 9 (1 H, d, J = 4H z) 

3. 6 1 (1 H, d, J = 2H z) 

4. 11 (1H, m) 

4. 2 0-4. 3 3 (2H, m) 

6. 18 (1 H, b r d, J = 9 H z ) 

tnnw 4 5 ] 

(2S, 3 S) - 3 - [ [1 - (S) ->fy^h^f/u-3-^f^ 
8 4) 

' H-NMR (CDC 1 3 ) 6 : 

0.8 9 (6H, d, J = 7Hz) 

0. 9 1 (6H, d, J = 7Hz) 
1 . 2 ~ 1 . 6 (9 H, m) 

1. 7-1. 9 (5H, m) 

3. 1 6 (1 H, d d, J = 7, 9Hz) 
3. 19 (1 H, d d, J = 7, 9Hz) 
3. 3 8-3. 4 3 (3H, m) 

3. 6 6 (1H, d, J = 2Hz) 

4. 1 2 (1 H, m) 
4. 8 7 (1 H, m) 

6. 1 9 (1 H, b r d, J = 9H z) 

immm 4 6] 

(2 S, 3 S) -3 - [ [1- (S) -^y^h^rWf/i/-3->f;^f 
/u] t^y7>-2-*;«'yi7j-/i/ ({£-£•##-§• 8 5) 

' H-NMR (CDC 1 3 ) 8 : 

0. 9 1 (6H, d, J = 6 H z ) 
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' H-NMR (CDC 1 3 ) 6 : 



0. 


89 (6 H, d, J = 7Hz) 


0. 


91 (6H, d, J = 7Hz) 


1 . 


2 8 8 (3H, d, J = 6 H z ) 


1 . 


2 9 3 (3 H, d, J = 6 H z ) 


1 . 


3~ 1 . 6 (3 H, m) 


1 . 


8 5 ( 1 H, m) 


3. 


16 (1H, dd, J = 7, 9Hz) 


3. 


19 (1H, dd, J = 7, 9Hz) 


3. 


3 6-3. 4 1 (3H, m) 


3 . 


39 (1H. d 1 = 4 H z ) 


3 . 


6 6 ( 1 H\ d , J = 2Hz) 


4 . 


12 ( 1 H, m) 


5. 


11 ( 1 H, m) 


6 . 


18 (1H, brd, J=9Hz) 



C^iS^J 4 4 ] 

(2S, 3S) - 3- [ [1- (S) — f V? h*'>/3-^- 3 -^f-yu^ 
/b] #/W^-Y/l/) 2 -*^tJ?>K t e r t-7'f/l/'(^ft#^ 

8 3) 

■mmm i 4 ^mm^mtmm^mx', mm\t^m^mz. 0 

mp : 7 3. 5-7 4. 5°C 
1 H-NMR (CDC 1 3 ) 6 : 

0.8 9 (6H, d, J=.7Hz.) 

0. 9 1 (6H, d, J = 7Hz) 

1. 3~1. 6 (3H, m) 
1. 4 9 (9H, s) 

1 . 8 5 ( 1 H, m) 

3. 15 (1H, d d, J = 7, 9Hz) 
3. 19 (1 H, d d, J = 7, 9Hz) 
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4 . 15 ( 1 H, m) 

6. 25 (1H, brd, J=9Hz) 
7.0 5 (2H, dm, J = 9 H z ) 

7. 4 0 (2H, dm, J = 9H z) 

immm 4 8] 

(2S, 3S) -3- [ [1- (S) 

1 H-NMR (D 2 O) 6 : 

0.8 8 (6H, d, j - 7Hz) 

0. 88.0.91 (6H, #d, J = 7Hz) 

1. 3-1. 5 (2H, m) 
1 . 5 9 (1 H, m) 

1 . 8 3 (1 H, m) 

3. 2 7 (1 H, d d, J =7, 9H z) 
3. 34 (1H, d d, J = 7, 9Hz) 
3. 4 1 (1H, d, J = 2 H z ) 
3. 4 5 (1 H, dd, J =8, 1 1 H z) 

3. 50-3. 56 (2H, m) 

4. 16 (1 H, m) 

IR(KBr) cm"' : 3417, 3267, 3089, 2956, 

2 8 7 2, 1 6 7 2, 1 6 3 3, 1 5 5 4, 1 4 7 0, 1 4 3 7, 
1402, 1367, 1 3 1 1 ■, 1269, 1120, 1065, 
9 6 2, 8 9 5, 8 6 2, 7 9 5, 7 6 9, 7 1 2, 6 7 3, 
4 9 8. 
[Hlfctfij 4 9 ] 

(2S, 3S) -3- [ [1- (S) -^y7-F^f/U-2-^/U7"n 
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0. 


9 4 


(6H, d, J = 6 H z ) 


1 . 


3- 


1. 6 (3H, m) 


1 . 


8 7 


( 1 H, m) 


3 . 


1 7 


(IH, dd, J = 7, 9Hz) 


3. 


2 2 


(1 H, d d, J = 7, 9H z) 


3 . 


3 8 


~ 3. 4 7 (2H, m) 


3 . 


6 7 


( 1 H, d, J = 2 H z ) 


3. 


8 4 


(IH, d, J = 2Hz) 


4 . 


1 5 


( 1 H, m) 


6 . 


2 5 


(IH, brd, J = 9 H z ) 


7 . 


1 0 


/. 10 { £ ri y m) 


7 . 


2 7 


(.1 H, m) 


7 . 


3 7 


~7. 4 4 (2H, m) 


immm 4 i ] 





(2S, 3 S) -3 - [ [1 - (S) -^y7'F^y^f;U-3-^f/U7'f 
As] t>frs<^r-< /U] -t^i/yy- 2 -*/UtJ5^K4 - t e r t - y'^/Uy — ft, 
8 6 ) 

1 H-NMR (CDC 1 3 ) 5 : 

0. 9 1 (6H, d, J =6Hz) 

0. 9 3 (6H, d, J = 7H z) 

1 . 3 2 (9H, s) 

1 . 3~ 1 . 6 (3H, m) 

1 . 8 7 ( 1 H, m) 

3. 17 (IH, dd, J = 6, 9Hz) 

3. 21 (IH, dd, J = 7, 9Hz) 

3. 38-3. 45 (2H, m) 

3. 66 (IH, d, J=2Hz) 

3. 8 3 (IH, d, J = 2Hz) 
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1.3 2 (3H, t, J = 7Hz) 
1 . 4 2 (1 H, m) 

1 • 6 6 ( 1 H, m) 

1 . 8 4 ( 1 H, m) 

3. 14 (1 H, d d, J =6, 9Hz) 

3. 18 (1 H, d d, J =6, 9Hz) 

3. 3 7 (1 H, d d, J =4, 1 OH z) 

3.4 5 (1H, d, J = 2Hz) 

3. 5 4 (1 H, d d, J =4, 1 OH z) 

3.6 9 (1H, d, J = 2Hz) 

3. 8 5 (1 H, m) 

4. 2-4. 3 (2H, m) 

6. 3 2 (l H, brd, J = 9 H z ) 

inmm 5 1 ] 

(2S, 3S) -3- [ [1- ( S ) - (^ty^;U7?y) >^_ 3 _ 

^^Vl^'^Vb] #/U/<^/U] ^-^r->7>- 2 
9 3) 

m p : 1 2 0 — 1 2 1 °C 

' H-NMR (CDC 1 3 ) 6 : 

0. 8 3-0. 9 5 (9H, m) 
1.3 1 (3H, t, J = 7 H z ) 

1. 2-1. 4 (6H, m) 
1. 5-1. 7 (3H, m) 
3. 2-3. 4 (2H, m) 

3. 4 2 (1H, d, J=2Hz) 

3. 6 5 (1 H, d, J = 2Hz) 

4. 0 5 ( 1 H, m) 

4. 2 0-4. 3 5 (2H, m) 
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mp : 4 0. 5~4 5. 0°C 
1 H-NMR (CDC 1 3 ) 5 : 

0. 8 7 (3H, d, J = 7H z) 

0. 8 9 (6H, d, J = 7H z) 

0. 92 (3H, d, J = 7Hz) 

1.32 (3H, t, J = 7H z) 

1 . 8-2. 0 (2H, m) 

3. 14 (1 H, d d, J = 7, 9H z) 

3. 18 ( 1 H, d d, J = 7, 9H z) 

3. 36 (1H, dd, J =4, 10 Hz) 

3. 4 6 ( 1 H, d, J = 2H z) 

3. 54 (1H, dd, J-4, 10Hz)- 

3. 69 (1H, d, J = 2Hz) 

3. 7 8 ( 1 H, m) 

4. 2~4. 3 (2H, m) 

6. 3 1 (1H, b r d, J = 9Hz) 
I R (KB r) cm" 1 : 3 4 1 7, 3255, 3076, 2958, 

2 8 7 3, 1 7 5 5, 1 6 7 4, 1 6 5 5, 1 5 5 8, 1 4 7 5, 
1 4 6 6, 1 3 8 7, 1 3 6 9, 1 3 4 6, 1 2 8 6, 1 2 6 1, 
1 2 2 7, 1 1 9 8, 1 1 4 6, 1 1 1 3, 1 0 3 8, 9 8 9, 
8 9 5, 8 4 7, 7 4 4, 6 9 8, 6 6 3, 6 3 3. 
5 0] 

(2S, 3 S) - 3 - [ [1 - (S) hdrv-^yu- 2 -^,uy^ 

' H-NMR (CDC 1 3 ) 6 : 

0. 88 (3H, t, J = 7Hz) 

0. 8 9 (9 H, d, J = 7 H z) 

1 . 0 6 ( 1 H, m) 
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«fc£^#^-9 5) 

1 H-NMR (CDC 1 3 ) 6 : 

0.8 9 (3H, t, J = 7Hz) 

0.9 0 (3H, d, J = 6 H z ) 

0. 91 (3H, d, J = 7Hz) 

1.3 1 (3H, t, J = 7Hz) 

1 • 2 - 1 . 6 (1 1 H, ra) 

2 . 2 1 (3H, s ) 

2. 2 5~2. 4 0 (4H, m) 

3.4 2 (1H, d, J = 2Hz) 
3.6 5 (1H, d, J = 2Hz) 

3. 9 9 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 0 5 (1 H, b r d, J = 7 H z ) 
[#%0»J 1 ] 

(1R, 2S) -2-75;-3->f;U-l-7x=/l/-l i>^y_ yU 

mmm 3 ^n^t-a-to 

1) M7k-<y^y (3 o OmL) iz^mtvy (3 1. 4 g, 0. 1 5 1 * y 

ymnzxmWL^b, L-^yn^^ (19. 67g 
, 0. 151? y^yu) ^^Px. v 3jc»TT-2l^ra x MX" 1 7B#RSH£#Lfc„ & 

U teft.&ikTji'S.-VJ* (6 0g) & 

J&U (4 5mL) (0. 3 kg) t$>o < K) &fi£A/fc* 0 

5°C-C4 0#W«#U t)rmLfc»fiS:«ISiLT, ^i?>Ti5fc# Lfi 0 itifc 
BL<£$L 2- (S) -7;y-3-^f/i'-l-7i-/L'-l-'<y^yy|f 
&&Gfe*ga B H £ LTffc (2 9. 2g, 42^8 5%) 0 

2) ±12^1) T-^fc2- (S) -7 5 7-3->^yU- 1 -:7^,u- i - 
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5. 9 3 ( 1 H, b r ) 

6. 2 4 (1H, b r d, J = 9 H z ) 

IR (KB r) cm" 1 : 3270, 2950, 2920, 1725, 1660, 

1640,1545, 1465, 1370, 1300,1275,1215, 
1 0 2 5,8 9 5. 

IMMW 5 2 ] 

(2S, 3 S) - 3- [ [1 - (S) - (N-^yy^-N-^fyH;;) * 
4) 

' H-NMR (CDC 1 3 ) 6 : 



0. 


8 9 


(3H, 


d, J = 6 H z) 




0. 


9 0 


(3 H, 


d, J = 7 H z) 




1 . 


3 2 


von., 


l i J — ' n z J 




1 . 


3~ 


1 . 4 


(2H, m) 




1 . 


5 3 


(1 H, 


m) 




2. 


2 4 


(3H, 


s) 




2. 


3 0 


(1 H, 


d d, J =6, 1 3H 


z) 


2 . 


3 6 


( 1 H, 


d d, J = 8, 1 3 H 


z) 


3. 


4 0 


(1 H, 


d, J = 2 H z) 




3. 


4 3 


(1 H, 


d, J = 1 3Hz) 




3. 


5 7 


(1 H, 


d, J = 1 3 H z) 




3. 


6 7 


(1 H, 


d, J = 2Hz) 




4. 


0 7 


(1 H, 


m) 




4. 


2 ~ 


4. 4 


(2H, m) 




5. 


9 3 


(1 H, 


b r d, J = 8Hz) 




7. 


2 ~ 


7. 4 


(5H, m) 




[H5£0ij5 3] 









(2S, 3S) -3- [ [1- (S) - (N-^*->^-N-*5vU7 5 /) P< 
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2) ±m<Dl) fifcN- [1- (S) - [a- (R) H * ->^>v?,u] 

-3-^/l^fv!/] 7^M^ K (2 5. 6g, 7 5. 9 $ V Oac^y 
-A- (2 5 0mL) Mffilct Yy^y-imm (7. 5 m L) *Ad^, i 5B # 

rammmm.Ltz 0 ^mx-ftm®, 4nm (2oomD mtstfiuM 

T^^Z-yuSrS^L/M^Sri 0N*Sf^h y ^**»T-pHliil 1 

(15. 5 g , «g 91%, 8 1 %) 0 
* H-NMR (CDC 1 3 ) 6 : 

0. 8 6 (3H, d, J = 6 H z ) 
0. 9 1 (3H, d, J = 6Hz) 
1 . 0 3 (2 H, b r s) 

1 . 0 6 ( 1 H, d d d, J = 1 4, 10, 4H z) 
1.34 (1H, ddd, J = l 4, 10, 3Hz) 
1 . 7 6 ( 1 H, m) 

3. 06 (1H, ddd, J = l 0, 5, 3Hz) 
3. 2 4 (3H, s) 
3. 9 6 (1H, d, J = 5Hz) 
7. 2 6-7. 3 9 (5H, m) 
C##0ij 3 ] 

1- (S) - (i>7^=./ut > ^vU- 3 - * fvU^^yUT $ V (MM 

M 2 1 OflMsHfc-g-ffc) 

(S) - ( + ) -d>T W— (1 1 8mg, 1 . 0 $ (D hJ^> ( 

8mL) ifc ^^>^/Wty^ (9 6mg, 1. 0 ^ y ^EvU) , ^l^T H y 

* (i/:7^/i^^vu) (o 60g> j osy^/u) ^inx.^ 

o 3 o^mmmmk, Ms-c&inu 1 o%$s^hy ^A^sa^a^ 

^■CftfcU «I£TKJg!i*S*Lfc. »Bfc>fc*nn7ivui> (lOmL) 
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(2 4. 2g, 0. «>^y-yU (2 5 0m 

vm-rbv<yj>. o. 8 g , o. io$y*vi/) ^wr^mxtz 0 iumkt 

lH#IBH*#LfcflL jftETlC»l§U Mftfc^DnjlwUA (1 OOmL) , * 
(5 0mL) *5«tU ? 2N*Kfk-fhy ^ATkS^SrJp^fc. ^n D *Ml^ 

mM<t£V>& 6&gfii LTt#/c (17. 8 g , 7 %) 0 

' H-NMR (CDC 1 3 ) 6 : 

0. 8 7 (3H, t, J = 7Hz) 

1. 01 (3H, d, J = 7 H z) 
1 . 13 ( 1 H, m) 

1 . 3 8 ( 1 H, m) 

1. 5 6 (1H, m) 

2. 8 1 (1H, t, J = 6Hz) 
4. 68 (1H, d, J = 6Hz) 
7. 2 5-7. 3 8 (5H, m) 

[###J 2 ] 

1- (S) - [a- (R) h^i/^O-vvl/] - 3 T As? f )VT x > 
(^Jlife^J 5 ©H^b^ft) 

1) N— [l — (S) — [a— (R) -tKn^fi/Xy-^] _ 3 _^^ yL/ y 
?vu] 7^/U>T U* (3 0. 4 g, 94. 05 Ll^/b) CO (3 8 OmL 

) WWXL^ p-h^xy7;V*>iyf/l/ (19. 2g, 1035!)^) , 1 
V^T6 0%7K*^hy ?A (4. I3g, 1 0 3 5 V^jU) *MtL1l. 

t£& b 1 8 mmummmk v ^sas -c^sp l , **s «t t/tsfo^^xin^^^ l 

^^^77^- ( n ?vU= 5/1) -CttJKLT, N- [ 
1- (S) - [a- (R) -> h 7#j\"( 
5 K£6ftgfii LTWfc (2 5. 6g,ifc*8 1%). 



- 59 - 



WO 99/11640 



PCT/JP98/03983 



^^^-Iitt7-^h (5~6i§^) SHSyb/Uv^Aft (Ca:0. 0 2% 

IMct^lML, i«#^->?AM£OCPCj£KJ;i9$J£L7i 0 

100X [ (fb^S^I¥(D6B#r B ^CO«Ca^) - «t£-fe#&4t£ 
(3) Hf*j£$ 

*»<b, ^MWi^^i/nA^gfT? Kifjgftti, Jfc&tf^v'* A»g£{£T$ 

i2t 



(mg/kg, p. o. ) ISTtfUfl 



HJfe0iJ 1 a 


1 5 


-12. 


5% 




1 5 


-20. 


4% 


mmm i 


1 5 


- 1 3. 


6% 


HJ£#J8 


1 5 


- 1 5. 


8% 


Hiffitil 1 1 


1 5 


- 1 7. 


3% 


mmm 1 3 


1 5 


- 1 4. 


7% 


1 4 


5 


- 9. 


9% 


1 7 


1 5 


- 1 5. 


4% 


mmm 1 8 a 


1 5 


- 2 4. 


5% 
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z-xT-mmzmmm. m&T^mmzgzL. jmz^-v-* (2mD \zmm 

LtZo ^(D^m^'y^ • ~7kftl#) (0. 14g) (DtfJ— jV (2mL) 

(1/1) lt, K^tfc 0 '&btit->~?mm.%7kmk-i- h 

sm 4%) 0 

' H-NMR (CDC l 3 ) 6 : 

0.8 8 (3H, d, J = 6Hz) 

0. 89 (3H, d, J = 6Hz) 

1 . 16-1. 28 (2H, m) 

1 . 6 8 ( 1 H, m) 

1 . 9 8 (2H, b r) 

3.11 (1H, m) 

3. 2 2 (1 H, d d, J =9, 8H z) 

3. 4 3 (1 H, d d, J =9, 4H z) 

5. 3 5 (1 H, s) 

7. 21-7. 37 (10 H, m) 

yu > V J^Wkm&Tftm Id J; 5 ) 

(1) 7 v h5r*^->^^Jt^tf^^ #fi^>^^?|#^'i- 0 -ft 

^ /Uv- ? A Slg£{£T ^oX, TISOU^ (J. M. Delaisse 

et al. , Biochem. Biophys. Res. Co mmu n . , 
1 2 5, 4 4 1 (1 9 8 4) #BS) fcj;^ ^(DiSL^t)^^^ A^gfST^ffl^ 

(2) HSfcfe 
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(1) ffiiJ£i£ 

3 5 2 mMOKH 2 PO,, 4 8mM©Na 2HPO4, 5. 3 2mMOE 
DTA- 2Na^l0mM©L-^f>f^tfS» (pH6. 0) 0. 
2 5mLlC!iyy-A»lO. lmL, j« L*5il?Ig7|cO. 54 

5mL£flDx.T\ 30ttl 5^1/ W >^r^-y 3 Sff£ LT 

^!)^-7-7U'.(Z-Arg-Ar g-MCA)S«0. lmLJMt 
5OS£H§&£-tf:fc 0 3 0 o CT?2 O^WSJC^-frfc^. *0>Kjfcfc{;: 1 0 OmMco 
V ? n hy^A, 3 0 mMCD&m-r h U iSV 7 0 mMOSt^t 

(pH4. 3) lmL^tet, SxfcZW Jh $ -frfc e 

(2) iJ^Mm 



HJ60J2 


1 . 


1 X 1 0' 8 


1 . 


2X1 0 " 7 


HJ£0ij9 


5. 


7 X 1 0" 8 


2. 


1 x'l Q- 7 


HJS^iJ 1 1 


1 . 


8 X 1 O- 8 


8. 


5X1 0 " 8 


H]&£0iJ 1 2 


9. 


4 x 1 0" 8 


1 . 


0X1 0 - 7 


HJSfliJ 2 2 


3. 


3X10" 9 


4. 


1X1 0 -8 


2 3 


1 . 


1 x 1 O* 8 






nmm 2 4 


6 . 


9 x l 0 - 9 


2. 


8x1 0 " 8 
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(1) 7 v bjff-mv y y-j±-ftw<Dmm 

<6Sj-plLT#/c±ri£, $ 1 2 0 0 0 x g V 2 0#raS'fr#KLfc. 
fcftiglCO. 2 5M^^o-7^2 5mL?rMt* ; &^XLfcf > 120 
0 0 X g X 2 0 #|HJiS'k#« tTto #"bft£ftg§{C 0 . 2 5M7^n-xIlO 
mL^O^T/l^v^XLTckOSrlJ V y—^ftWb Ltz a &\,^X\ Z<DftW 
£0. 3 3% h U h^X- 1 0 O^tfO. 2 5M^^n-7lftS5Lt*7 

(2) #x:7V>Let4»$iJ£ 

3 4 0mM^itMl^ 1 6 0mMftK» 4mMEDTAM*8mMyf * 

* w h— ^H8r&tfi8iS (pH : 5. 5) o. 2 5mL(c v yyy— i»#igo. 

lmU Ifttfe-fb-S-^jSSfffi 5 m L*5j;tfi!g§2kO. 5 4 5 m L £JP;tT 3 0°CT* 

-7i^U77-;W-L-7/l'^-y-4-^fyU^vi;/U-7-7^ K (z - 
Phe-Arg-MCA) M 0 . 1 m L £2jn;iT££&B8te tfc 0 3 0°CT' 
2 O^IBJSJ&^-ti-fc^, lOOmMt/^o^ftSithy^A, 3 0mMS^t 
h y *A*5,fcUt7 0 mMRI&fc^tri&ifc (pH : 4. 3) lmL^DttSft^ 

0 n mT* 

fc*5, Z-Ph e-Ar g-MCA (1, y V y-A^imtiS^j^ 
CttHfiiJ, F E B S Lett. 2 8 0 , 3 0 7 -3 1 0 (1 9 9 1) ] £g 

(3) mmm& 
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y r i c um) SrftltLTflRf^Lfc. (MMm 5 <D{t^m 3 0 0m 

g/k gtt % ffi^aaa»?)2 1 brqi b i@SpS4l/; «, sot) „ * 

$mmm<Dmi&3:&®mZV o I ume Differential 
Me t e r £ffl^T$j3tU fc£^#&-$-S¥ ( = >hD-,US| x 8 fff) <bJtg5 

100X (Sgto8¥- = ^hD-yUi$) / (E«»- = >hn-yU^) 
(3) HHM^ 

fS&ffc^fctt. SaS©®|g*4 2%«I»JLfc (Mann-Whitney' s 
U t e s t T-^ > h D-;H|i:^LTfei$ 1 %*lt'f I) 0 ZOm&fr 



- 66- 



WO 99/11640 



PCT/JP98/03983 



mm im w a * x . * t -f » b m.&&m z m-r z> ^ t 5 „ 

(2) H^fe 

JS0!l 5 ©ffc-g-fc) 3 0 0mg/k gS:4ilKl B llHlSaS-§-Lfc (H*©, 8 

U ^»£^f¥ (=yha-/^, 7#j) tJt«Lfc„ iSL 
fe^flfi¥ (7«) £SiJi£i£ttfc 0 
(3) 

3?4i£ 



n m4mmm-w$;& (m g / C m 3 ) 



65 8. 8±46. 3 
5 4 3. 7 ± 3 1 . 4 
617. 8±37. 9** 



¥l$fit±«Ri|SiBSS **P<0. 0 1 (M^ho-^ffi 

(2) 

SSLfe-^ =/^rU -7^ • 77 A (Mycobacterium But 



-65 - 



WO 99/1 1640 



PCT/JP98/03983 



6<OTJl'*rfrmtfrbftZ&m9&T/\'*jU&-elbZ) X'foV ; Y ' tt % OR 5 
(R s fi, tK^I^T-, viMW^&ft 1 — l 0 (DTyu^yug, BzMW^&fc 6 — 2 
O^ry-yug, ^ilf ti5 6 ~ 2 0 «7 y -;H ^ig^f l ~ 6 ©7^ 

3-12 CDm^mS. £ t±^^^»^s 3-12 £ ^sfclgr^HRriS 1 

1-10 ^HJjfl^-^ 6 - 2 0 (07 y -/Ug 

£*IJS*»2~2 0©7^S. &*j^H£# 3 ~ 1 2 <7>fc 
Sfcfi^aSflj^H&tf^-l 2<7?1S^ilS < !:^^il^fc^ i -60T/i^# 

^ &*ijr*## i - 1 o<DTj\s*jvm, mmm^m^6^2 o<DTv~^m. 
mm!%*m& 6 - 2 o or y -^s t m%sj&-m* 1 - 6 ©7;^m t ^ ^ & 

57 7/^/US, »^2-2 0O7v/M, ^^H&tf 3 ~ 1 2 O&Sl 
l-10O7;^S, ^^6-2 0(57!)-;^ 6 - 

lty 2 « % 7km!%*£tztti%mi%*m- 1 - 1 007/^^x^5 ; *>5i> 

tt, Y 1 i:Y 2 ili-^oT, =0, =S, = N-R* (R» ( *, 
, K*IWl-10O7^S, ^f»6~2oro7y-;n, ^ 
*DK*## 6-2007!) -^St^®^^ 1 - 6 <DT/u*;umkfabteZ> 
77^*^5, «*IB*#rtS3~l 2<D«*3ltS % *fctt^*JW-T-ft^3- 1 2 
©m^aSt^^Jl^&AS 1 -6c07^=Jr^S,!r^ib^-5li^il7/u^ST*fc 

6) , &5^fi=N-oR ,o (r ,o tt, mm^mn~~i o©7 

vu*;Ug v ^^^ic^6~2 0C07y-/Ug x j^Dfi^W 6 - 2 0 CD 7 V — 



-68 - 



WO 99/11640 



PCT/JP98/03983 



[jbtecoiticio^x, R Mi, tK3H®^» Mi^T-W i ~- i oror/u^l, 

0COT/l^^;Ug s mmW^m^2-l 0<DT 

^*k^»^6~2 ocDTv-^mtmm 

R : *&&l~~6<DTJ\'*/\'mkt>*t>%Z>T7/\'*Jl>m, 3 ~ 1 2 CO 

^Si^t>JiS«^»T^^S-Cfc!J ; R 2 fi, j^ftJ^i&# 1 ~ 1 OCOT 
^-^g, ^3jiJi?i-^» 6 ~ 2 0 COT U -vUg, ^Sfjgi^&iSS 6 ~ 2 0 COT y - 

3-1 2o«3gsRs v sitLitmm^m'i 3 ^ 1 2commmmtmm^m^i 

W^ft^l-l OCOT/l^Wg, j^fif J^gSc^ 2 ~ 1 0 OT/I'^i/H. &*JR( 
J f«iS2-l OOT^^f^uS, &*jbwr#6~2 owry-^s, ^Jf,^- 
6 ~ 2 0 COT y -/Wg t ^*JR^-ftiS 1 ~ 6 ©7;^;Ui £ rt» ib ft S 7 7 ^ 
=^g, ^^W3~l 2<Dm^HS, *fctt^5gJF^»^3~l 2CO^tm 

-O-ifctt-NR 4 - (R 4 te, tK*®^, OCOTyW 

*^S, Kisw6~2oro7U-^i, ^^»*S6~2 owry-yu 




d) 
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5. SI (1) (DXiK -0-X'fo&m#<D&m$5l7b : £.4T£<Do1b(D{ii]tlfi>(DT% 

6. 5£ (1) ©Y ' # % t Kn + v';bl > S*ISfftl~6 07yl/3 + v'S 1 Z 
ir h^g, */ttt^*IJS-?-ft#6~ 2 0 ©7" V — vug <t er^I jjj^-^-ffcjiS 1 ~ 6 © 
T^^^S^tj^ST^^^^^^S-CfeSffll^otiSHJRl 7I?S5II©:> i3© 

7. it (1) COR - VT'^vl'SSfcMM' V7°n £Vug-C£> 9 . R 3 ^tK^ 

y 1 ^or 5 ( r 5 itm*<Dmm%imk\5ic) x*h<o. -clty 2 
* s **n^-cfcs»*©i5HSR i m 2 mi> l < \tm 5 ^ © ? ^©^^©ji 

8. 5£ (1) ©R 2 tfW y^/Ug^cte-f yynf^S-cfcU, R 3 ^3jfJ£ 

6 ~ 2 0 ©T y -A-gTfc >9 , Y 1 ifiO R 5 ( R 5 fist #©15111! 1 m 

»i£5 js© 5 ^^f5in75^©ii{cfe«©^/tf^v=3/N^^T ^ KRW^sfc^-©^ 

9. 5£ (l) ©Y ' iY 2 £#-»l£fco-C. =0*^fiK1-5»3ft©iiSBBIISl75 
S5^©5 *>©{5rti3&»©gHcl5<R©j.jK^fi/=/N^Sfr 5: KRj*ffc*fcii-e©£ 

to 5 *>ro^rn^©Ji{cistt©i7j?*c/=i/N^KT $ Kft*flc©^s^ttiwfiFgE"c 
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^f-ftis i ~ 6 (dt^/ut &&mm!%*m* 2-12 <dvtjv*jvt 1 

7 (D7;\s=i*i/jj;U7ji=.;ism^ % /Us<^J mmW^W 2 ~ 7 <D7yi^^ 

T 5 7 ^ff-^JE^ica 5 3 ~ l 3 <o V7j^*jut $ y ti^=.jv 

^<t^T = ^yS^e>*5i¥J; 0Stfix5-'bL< tt-J^±ro«ft5$:^r 

1 ~ 6 (DTtV^jV^ t Ko^r'WI/I, 7^71, J^Hi^ ^ 1 ~ 

6©7/u^7;yl 1 ^H-M®W2~i 2 0y7;uw;yS > 
IJfiiF-ft# 1~ 6 <07\^ = ^nyyjJR-?, j^fH Jjfi^fc^ i ~ 6 <D^ n TVU 

•>*y^-/ul, *yu^^E->r^S x RlgW2~7(7)7;^;U7; y 

— /l-£. ^ff^liJJll^^ 3 ~ 1 3 (D *?T AsT ^ J */U#=yU£ % 7%*s J 

2. it (1) <7>R l 7^ 7K*m^*fc»i^J^ : l L »^l~6©Tyl'^ST*fe5 

3. St (1) (DR 2 j)K KfIWi~6©7;^^l, L < 

4. it (1) ff)R 3 ^ 7k^^S7tttj^^^W6~2 OOTD-yl'Stfc 
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International application No. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 



□ 



the international application as originally filed 
the description: 

pages 

pages 

pages 



1-66 



, as originally filed 
filed with the demand 



filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



2-5 



1,10-21 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

[Xj the claims, Nos. 6^9 

□ 

the drawings, sheets/fig 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 

2. Citations and explanations 

Documents in the international search report 
disclose compounds corresponding to compounds represented 
by Formula (1) in the claims when Y 1 and Y 2 together 
represent =0, and to remedies for bone diseases and 
arthritis which include a said compound as an active 
ingredient. However, as amended, the inventions disclosed 
in Claims 1-5 and 10-21 exclude the compounds disclosed in 
the documents cited in the international search report, 
and therefore they are not disclosed in the above- 
mentioned documents cited in the international search 
report, nor are they obvious from these documents. 



1-5, 10-21 



1-5, 10-21 



1-5, 10-21 
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